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ALBERTA 


DEPARTMENT OF THE ENVIRONMENT 
OFFICE OF THE MINISTER 
LEGISLATIVE BUILDING 
EDMONTON 


Government of Alberta 
POSITION PAPER 
on 


Water Management 


The Government of Alberta considers that it is in the public 
interest of Alberta to expend considerable effort and monies in the 
definition, conservation, management, and utilization of Alberta's 
water resources in the best interests of Alberta and Canada. 


Furthermore, the Alberta government considers that when 
consideration of all uses of Alberta's fresh water resources are 
related to the present and future demands of its citizens that there 
are no surplus surface waters in Alberta. 


In addition, the Alberta government considers that the present 
and future priority of water uses should be established on provincial 
and inter-provincial basis without influence by or from international 
considerations. 


The Government of Alberta has placed a moratorium on the use 
of provinctal government funds for use either in’part or in total, 
for funding studies which involve the diversion of Alberta surface 
waters for export beyond the Canadian borders. 


Also, the Alberta government has adopted the policy that each 
major impoundment and/or major interbasin diversion of water would 
have to be authorized by a separate Act of the Legislature. This 
policy will be incorporated in the appropriate statute. 


With respect to water resources management, the government of 
Alberta will study and manage these resources on an individual water 
basin concept basis. Each major river drainage basin will be high- 
lighted as an area for continuing water quantity and quality studies, 
use allocation and priority use classification, and overall management 
of existing supplies for optimum use and conservation. Government 
policies will encourage efficient and optimum use of the water 
resources within all river drainage basins. Intra-basin diversions 
will be studied and implemented where publicly desirable; however, 
inter-basin diversion studies and implementation will generally have 
low priority. 


Digitized by the Internet Archive 
In 2024 with funding from 
Legislative Assembly of Alberta - Alberta Legislature Library 


httos://archive.org/details/ableg_33398001336220 


lt is the intention of the government of Alberta to develop 
a mechanism for public participation and public hearings in the planning 
process. It is expected that overall planning will be done on a 
regional or watershed basin basis, as well as on an overall provincial 
basis. 


It is the intent of the government to establish water management 
regulatory bodies on a regional basis so that local and regional input 
into the overall management process can be increased. 


Framed within the above overall government policy, the Department 
of the Environment is actively formulating an overall] water management 
plan for Alberta, hereafter referred to as ‘The Alberta Water Management 
Plen®s 


In accord with the overall water management plan, the Government 
of Alberta will establish specific policy guidelines in a number of 
areas involving cost sharing arrangements between governments, as wel] 
as priority classiftcation of project implementation. 
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DEPARTMENT oe nel 
OF THE ENVIRONMENT a 
GOVERNMENT OF ALBERTA ¥ 


OFFICE OF THE DEPUTY MINISTER FILE: 


MILNER BUILDING TELEPHONE (403) 425-1130 
10040 - 104 STREET TELEX 037-2006 
EDMONTON 14, ALBERTA T.W.X. 610-831-2636 


Tow. she: Honourable Wels Yurko ye t.. Eng., 
Minister of the Environment, 
Government of Alberta. 


Str: 


The undersigned has the honour to transmit herewith the 
"Water Use Charges!'' Report. 


The policy of the Government of Alberta is to assure 
effective management of the publicly owned water resources and 
to ensure that the people of the Province share in the benefits 
derived through use of the water. The authors have assessed 
the potential and implication of generally charging a fee for 
the use of water and provided adequate information for-a base 
on which to make policy decisions. 


| hereby wish to acknowledge the guidance and counsel to 
staff ofeMwi aR. EecBalley,) DirectoricandsMrreWerSolodzuk, Chief 
Engineer, Water Resources Division, plus the combined efforts 
of Messrs, C.Revhreelicn sal. VeeMussivandysk. Tin Podininsky; 
Col .Primus,-J¢Ha Simpson,eSeWocSmatrych eandimanynothersain 
| the compilation and editing of the material presented. 


Respectfully submitted, 
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DRAFT & 
DEPARTMENT sim 
OF THE ENVIRONMENT <X YA 
GOVERNMENT OF ALBERTA —— 
WATER RESOURCES DIVISION 
7 MILNER BUILDING FILE: 
TELEPHONE (403) 425-1130 
10040 - 104 STREET TELEX 037-2006 
EDMONTON 14, ALBERTA T.W.X. 610-831-2636 


Dr. E.E. Ballantyne D.V.M. 
Deputy Minister of the Environment 


Si ae 


The undersigned has the honor to transmit herewith the Report, entitled 
"Water Use Charges'!. 


This report is one of the series initiated following the two-day water 
policy seminar held on December 8-9, 1971, with the Honorable W.J. Yurko, 
Minister of the Environment. 


This seminar was significant in establishing guidelines for the develop- 
ment of ‘polictes and priorities te foster intelligent management and use 
of the water resources of Alberta. 


This report contains background information and recommendations respecting 
the concept of charging for the use of water in Alberta. A possible 

scale of charges 1s presented and the implications in terms of the 
potential effect on the water users and on society in general are discussed. 


| trust that the contents of this report may be found useful by members of 
society and their elected representatives in determining action programs 
thatewill besinrthe bestlinterést or the publicrof Alberta. 


Respectfully submitted, 
RVE. Batley, P. eng. 


Director 
Water Resources 
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SYNOPSIS 


This report is one of a series associated with the proposed Alberta 
Water Management Plan. Alberta water is a public resource and the benefits 
from its use should accrue to. the public at large. A suitable method for 
compensating society for the use of its resource is by charging for the 
privilege of using water. Such charges are made in a number of Canadian 
sremieee and by water resource administrations elsewhere in the world. 
Further benefits of water use charges include the generation of funds 
for managing the resource and, by attaching a value to the resource, 
promoting wise and efficient use. 

it is the policy of the Government of the Province of Alberta that 
charges will not be applied to the household use of water. The majority 
of other uses will be subject to charges according to a proposed scale. 
Presently proposed charges range up to a maximum of $20 per acre-foot 
of water. 

It is estimated that the increased costs of production due to the 
contemplated scale will be pee than one percent of product value for 
the majoritysoG ttems.  (hescharges applieumto hydro-electric and! thermal 
generation plants would represent approximately three percent of the 
current consumers price for power. Charges applied to irrigation, which 
have been designed to promote increased efficiency, would generally be 
in the order of one percent of the crop value. 

Based on 1970 levels of water use, annual provincial revenue from the 
proposed charge would be approximately $8 million. This is made up of 
S4 million from the power generating industry, $3 million from general 


industrial and commercial users and $1 million from irrigation water use. 
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INTRODUCTION 


Purpose of the Study 


The Water Policy Seminar held with the Minister of the 
Environment on December 8-9, 1971, resulted in suggestions for 
government policy in a number of major areas of water management. 
When formalized the various policy papers will be presented as 
components of the Alberta Water Management Plan. One of the 
sections to be included will deal with the introduction of widely 


applied charges for the use of the province's water resource. 


The Water Resources Division was directed to assess the 
implication of introducing a charge for water and to assess the 
effect of a scale of water use charges discussed at the seminar. 
This report presents the preliminary view which emerged from the 


study. 


Statement_of Suggested Policy 

The Government of the Province of Alberta proposes to 
extend the practice of charging a fee for the use of water to 
include the ee of water users in the province. However, it 
is the policy of the government that water use charges wil] not 


be imposed on the domestic use of water. 


SCOpe. 01 tne Study 
This report includes: 
i) A discussion of the concept of water use charges and 
their role in the overall management of the water 


resource. 
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if) An assessment of the factors to be considered in 
establishing a scale of charges. 
iii) A statement of the proposed scale of charges and an 
assessment of the implications. 
iv) Conclusions and recommendations arising from the 


study. 


Data from many sources were utilized in carrying out the 
Study. The sources of information are listed in. the References. 
Due to the use of estimates where firm data was not available 
and due to the fact that average values were used for the most 
part, the results of the analysis should be taken as broad 


indications only. 
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CONCEPT OF CHARGING FOR THE USE OF WATER 


Introduction 

Alberta's water is a resource owned by and having value to the 
people of the province and country. 

The value of this resource to society stems from the vital 
role water plays in enhancing the quality of life enjoyed by al] 
its members. This value derives specifically from the potential of 
the resource to: 

(a) Supply basic household requirements 

(b) Contribute to agricultural and industrial development 

which help supply society's needs and support its 
economy. 

(c) Provide a suitable environment for active and passive 

water-based recreational activities. 

The quantity, quality and location of the resource are aspects 
which all have a great bearing on its value. No development can 
take place without water being available in the required quantity 
and quality. It is no exaggeration to state that water is an 
essential ingredient for any form of progress and development by 
society. 

The value of the resource is realized through use. However, 
it is recognized that while some uses do benefit society in general, 
other uses serve to benefit ni a limited sector. It is with this 
inequity in mind that the concept of a water use charge is introduced. 
Since water is a public resource,benefits from its use should accrue 
to the public at large. Those sectors which use the water should 


share the benefits of this use through water use charges. 
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The water resources of the Province of Alberta are wholly the 
right and privilege of the province. Permission to use the water 
resources for beneficial purposes may be granted to individuals, firms, 
and local authorities, but ownership of the resource is at all times 
retained by the province. Permission to use water may be withdrawn 
if conditions and priorities change. The overriding consideration 
must be for the public good derived from the use of this public 


hesSoumee. 


Derinition “of a Waters Use Charge 

A water use charge is a payment to society collected through 
its government for the use of the publicly owned water resource. It 
in part compensates society at large for use of the water by 
individuals or groups within the province. 

The concept of charging for the use of water is analagous to’ 
the established practice of charging for the use of other renewable 
resources. For example, the province levies charges through the 
Department of Lands and Forests for the use of the province's 
timber, fish, are wild life resources. The revenues are collected 
in the form of licence fees, leases, and permits. Total revenue in 


recent years from these sources has been in the order of $8 million. 


Need For a Water Use Charge 

The tenes of Alberta's water resources, both to the 
residents of the province and to all Canadians, is becoming increasingly 
evident. Alberta's position on the headwaters of two of the major 
river basin systems on the continent creates additional requirements 
for comprehensive planning and management of this most critical 


resource. Water resource management decisions made now in the Province of Albe 
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will have far-reaching implications for present and future generations, 
both in Alberta and many other areas of Canada. 

With the increased recognition for the need to manage water on 
a total river basin basis to preserve existing supplies and where 
necessary to enhance supplies to meet present and future needs, there 
follows an increased need for funds to plan and to manage this valuable 
resource. While costs related to the supply, treatment, and distribu- 
tion of water can be recovered through service charges levied by the 
agencies providing the service, to date no revenues have been 
recovered for the broader aspects of water resource planning and 
management. A water use charge would be one mechanism to generate 
revenues for these essential activities. An alternative to a water 
use charge would be some form of general taxation to provide the funds 
necessary. 

In addition to compensating society for the privilege enjoyed 
by some of using the water resource to generate benefits which do not 
accrue to society in general, a water use charge would also emphasize 
that water does have a value, and could in part compensate for any 
deterioration in the value of the resource through a particular use. 
All uses have some effect on the quantity or quality distribution of 
the .resource and hence its potential subsequent utility. 

A water use charge would be assessed directly against those 
licensed to use water. Indirectly, the charge should be borne by 


those who benefit from its use. 


Use of Revenues Generated by a Water Use Charge 


In the first instance the net revenues generated by a water 


use charge would accrue to the general income of the province. The 
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province expends considerable funds for the management of its water 
resources to assure that this resource contributes positively to 

the quality of life enjoyed by Albertans. The monies received would 
generally be directed towards the overall management of the water 
resource of the province. The areas of expenditure would be based 
on the policies and priorities established on a provincial basis. 
Items which would therefore be financed at least in part through the 
proceeds from the water use charge include: 

a) Planning of water resource development including basic 
data collection and analysis, and comprehensive multi- 
disciplinary studies of the requirements within river 
basin areas. 

b) Provincial contribution to cost-sharing arrangements for 
projects designed to conserve, control, or utilize water. 
Within the overall policy of government, the provincial 
share may be up to 100% of the total cost of approved 
projects. The total cost should include project 


planning, operation, and maintenance. 


Possible Effects of a Water Use Charge 

Both beneficial and undesirable effects to society could result 
from the imposition of a water use charge. The application of a charge 
has the potential to provide revenues for society, to create an 
incentive for wise use of the resource and to discourage wasteful 
practices, and to provide one basis for society to allocate and possibly 
reallocate its increasingly scarce water resource, based on supply, 
demand, and priorities of use. However, unless an equitable and easily 


applied rate schedule is employed, the imposition of a water use charge 
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could discourage desirable new development from locating in Alberta 

as well as causing economic hardship to existing developments. The 
rate schedule selected must ensure that the advantages of a water 

use charge would outweigh any disadvantages. This potential problem 
has been recognized and it is estimated that the presently contemplated 
charges would have a minimal effect on virtually all of the users 


who will be subject to a charge. 


Consumer Safeguard 

It is recognized that the additional costs due to water use 
charges may be passed on to the consumer in terms of increased 
prices. Government policing will ensure that the water use charges 
are not used to justify consumer cost increases in excess of those 


actually resulting from the imposition of the charges. 
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EXISTING WATER USE CHARGES 


Alberta 

At the present time the only water use subject to a provincial 
charge is water used for the generation of hydro-electric power. 
This charge is related to the quantity of power generated, and in 
1970 resulted in revenues to the province of approximately $200,000. 
The. only other fee levied by the province associated with the use 
of water is an initial charge for the issuance of a water license. 

There is provision under the Water Resources Act for the 
Province of Alberta to impose a charge for the use, diversion, or 
storage of water. This general provision {ts contained in a separate 
section from that applied to the hydro-electric industry. To date, 
this general provision under the act has never been applied. 

Table 1 summarizes the present situation in Alberta. Further 
details of the rates applied to the hydro-electric industry, the 
water license fees, and the general provisions under the act are 


contained in Appendix A. 


Rest of Canada 

All provinces in Canada, except New Brunswick and Prince 
Edward Island, impose some form of provincial water use charge. 
The bulk of the charges apply to the hydro-electric industry. This 
is tllustrated by the fact that in 1970 total revenues in Canada from 
water use charges amounted to approximately $5 million, of which 
approximately $4.2 million or 84% was levied against the hydro-electric 


industry. 
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Table 2 presents typical charges applied by the provinces. The 
rate structure for water used in hydro-electric generation is generally 
based on the amount of power produced with adjustments for the 
proportion used for supplying peak requirements. Of the total $4.2 
million revenues, approximately $3.4 million was raised in British 
Columbia and $0.6 million in Saskatchewan. 

British Columbia, Newfoundland, Nova Scotia, Quebec, and 
Saskatchewan impose water use charges for other than hydro~-power. 
British Columbia and Saskatchewan have the most comprehensive system 
of water use charges. Non hydro-power uses of water contributed 
approximately $0.8 million in revenues in 1970, the majority of which 
was raised in British Columbia. 

In British Columbia the policy for water charges varies 
according to type and volume of use. In Saskatchewan the rate 
structure is based on user class, quantity used, water quality, and 
source of supply. All irrigation, domestic, and conservation use 
water is excluded from a charge, as is some groundwater. Also free 
is any usage of less than 15 acre-feet, Further details on specific 


charges are included in Appendix A. 


Other Countries 

Only a small number of states within the United States of 
America impose a water license charge or a water use charge. 

Of the 31 State agencies responding to a questionnaire only 
four impose a water use charge of any kind. These states are 
New Jersey, New York, Pennsylvania, and Alabama. New Jersey charges 
for irrigation, domestic, and industrial uses; New York for 


irrigation and hydro uses; Pennsylvania for domestic use; and Alabama 
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for industrial use. A summary of information obtained from the 
questionnaire is included in Table 3. 

Information from other countries is quite incomplete; however, 
from information at hand, there is obviously a variety of methods 
under which monies are generated for water development, including 
revenues raised through licensing and revenues raised through general 
taxation. There would appear to be some relationship between the 
method used to raise revenue and the ownership of the water resource, 


which in some areas is not considered to be vested in the state. 
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TABLE HO, 3 


CURRENT WATER USE CHARGES IN THE UNITED STATES 


State Hydro Power Irrigation Domestic Industrial 


Recreaticn 


New Jersey no Information Spl s/aG item NOK ainAiieG white tar see /O/acunite 92. /0/ae,ft. in 
every ac.ft. in | according to available excess of .36 
excess of .37 stream flow. ac. ft./day 
ac. ft./day 


no 
information 


No information on license fees, 


New York Flat rate $.25/inch Municipal water charge is no information no charge 
; rental charges diameter under the authority of each 
exist for siphon per County. It is questionable 
hydro. Rental month whether this charge ts a 
rate ranges water use charge or a water 
from $32,500/ supply recovery cost 
annum to 
$1,100 ,000/ : 
annum 
New York also has water license charges. 
Pennsylvania no charge no charge + of 1% of the gross profit no charge no charge 
that results from sale of 
water by the supplier if 
reservoir is on State land. 
Alabama no charge no charge S29 .95/acu ht. no charge 


Rhode {Island Under state legislation the Water Resources Board has authority to purchase and sell 
water. From the information available there is no indication thst this has ever been done. 


Oregon, lowa, Washington, No water use charges in these states however they do have nominal license fee charges 
Oklahoma, Nevada for most uses of water. 
California No water use charge in this state however under the California State Water Project. 3) 


public agencies will enter into contracts with the state to provide water service for many 
uses including municipal, agricultural and industrial. These agencies will pay two charges: 
one a unit charge for the water development service and the other a charge for their share 
of project capital and annual operating and maintenance expense. Cost associated with uses 
such as recreation, fish, wildlife and flood control are paid by the State and Federal 
Government. 


W. Virginia, Utah, N. ; From the information available these states do not levy any water use charge or water license 
Dakota, New Hampshire, charge. 


Connecticut, Montana, Illinois, 
Virginia, Florida, 
Massachussetts, Hawaii, New 
Mexico, Ohio, Delaware, 

Puerto Rico, Kansas, Wyoming 
and Tennessee, Maine, 

Arizona 


Notes: 1. Information obtained from 31 States 


2. Charges listed are "royalty'' charges and are not designed to recover development costs. 
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WATER USE IN ALBERTA 


It ts estimated that approximately 14 million acre-feet of water 


were used in Alberta during 1970. This does not represent a net with- 


drawal of this volume of water from the province's water resource 
however, aS in most cases a large portion of the flow diverted for 
use is subsequently returned to the river and available for further 


use downstream. For example, of the 14 million acre-feet used during 


1970 approximately 11 million acre-feet were diverted for hydro-electric 


generating plants. 
Six major categories of water use have been defined and are 


shown in Table 4. 


TABLE 4 - MAJOR CATEGORIES OF WATER USE IN ALBERTA 


Major Category 
of Water Use 


Description 


Domestic Water supplied for residential purposes 
through a municipal water works system as 
well as that used in rural areas from 


surface or groundwater sources. 


Institutional and 


ii en ite 


Watehausedain hospitals, Schools, etc. ..as 
well as that used by government. It also 
includes general municipal use for fire 
fighting, street cleaning, etc. 


Industrial Water supplied through a municipal water 


General 
and Commercial . works system as well as from privately 
developed sources. It includes water used 


for manufacturing and processing, mine and 
mineral recovery, commercial activities, 


other major categories. 


Thermal electric Water used for cooling and other purposes 
associated with the generation of thermal 
electricity. 


plants 
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and all other uses not included in the five 


Hydro~electric Water used for generation of hydro-electricity 


Irrigation All water diverted for irrigation purposes. 
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The amount of water used within each category has been estimated 
for the year 1970. These estimates, together with the projected 
requirements for 1975 and potential requirements for 1990, are 
summarized in Table 5. It is noted that while reasonable confidence 
may be attached to the 1975 projection, in order to estimate the 
potential requirements in 1990 a number of very broad assumptions had 
to be made, particularly with respect to the requirements for electric 
power generation and irrigation. A statement of the assumption and 
the basis for projecting the water requirements are included in 


Appendix B. 


TABLE 5 - PRESENT AND PROJECTED WATER REQUIREMENTS IN ALBERTA 


Requirement in Acre-feet/Year 
Estimated Projected Potential 


1970 1975 1990 


Major Category 
of Water Use 


AA A LCT OEE AP ETT AMES CENCE ENS: 7 TN 


Domestic 170,000 184 ,000 220,000 


[nSstituttoneaieand rub ie 25,000 30,000 40,000 


General Industrial & Commercial 239,000 263,000 360,000 


Thermal Electric Plants 1,076,000 | 1,407,000 6,000,000 


Hydro Electric Plants 11,1285000 111,500,000 | 13,000,000 


1,290,000 


Irrigation 2,000,000 


21,620,000 


Total for all Categories 


AT eae em 


13,930,000 


~~ 


14,884 ,000 


The general industrial and commercial category of water use is 
extremely diversified. A partial breakdown of the category indicating 


the water use by a number of major industries is presented in Table 6. 
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TABLE 6 - GENERAL INDUSTRIAL AND COMMERCIAL WATER USE IN i270 


Estimated 1970 } Percentage of the 


Type of Industry Water Use Total General 
(acre-foot) [ndustrial and 


Commercial Water Use 


oo 


Meat Processing 17,000 7% 


Beverage 3,000 1% 
NUE 1,000 1% 
Oil. field Flooding 50,000 oie 
Natural Gas Processing 14,000 6% 
Petroleum Products 33,000 142 
Echeiee Products 73,000 30% 
Other 48 , 000 20% 
Tota 239,000 | 100% 


More detailed information relating to the water requirements of 
particular industries is included in Appendix B. The majority of 
water users in this category use relatively small volumes of water. 
[wetaet GO2.or the users account for less than 1% of the annual use 
of the entire category. This is illustrated on Figure |. 

Approximately 60% of the water used for domestic purposes is 
supplied through municipal water works systems, as is approximately 
20% of the water used for general industrial and commercial purposes, 
All of the water used for irrigation and power generation and almost 
85% of that used for other purposes is obtained from surface water 
sources. Further information relating to the amounts of water supplied 
through municipal and private systems and the proportion between surface 


and groundwater sources is included in Appendix B. 
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WATER USED 


IN EACH RANGE 


PERCENTAGE OF TOTAL 


PERCENTAGE OF USERS IN EACH RANGE 
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CHARACTERISTICS OF GENERAL INDUSTRIAL 
AND COMMERCIAL WATER USE 


FIGURE | 
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ESTABLISHING A FRAMEWORK AND RATE STRUCTURE 


Criteria for Evaleeting Alternative Rate Structures: 

The purpose of this section is to present the broad framework 
defining the categories of water uses which could be subject to a 
charge and the basis upon which a rate structure could be founded. 
However, first the criteria adopted for evaluating alternative rate 
structures are discussed. 


In order to be effective the rate structure must be 


— 
ie) 
~~ 


Equitable. Various sectors of water use must be treated 
on a uniform basis. Different users within a sector 
must be treated equally. 
(b) Acceptable. The rate structure must be generally 
acceptable to the water user and to society. 
(Cc) Practical: The policy and rate structure must be easy 
to apply. Measuring and billing procedures must be 
simple to administer. 
(d) Rational and related directly to the quantity of water 
used. 
In order to allow users to incorporate the effects of the 
charge into their operations it is desirable that the rates be set 
for a fixed period, say 5 years; however, there must be provision for 
a review of the rate structure after each such period. 
ft ts important that the charges be recognized as being charges 
for the use of Alberta's water resource and not viewed as just another 


formor taxail on. 
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Water Users Subject to a Charge 

lt is the policy of the Government of the Province of Alberta 
that no water use charges be imposed on the domestic use of water. 
Similarly, no charges will be applied against public recreational use, 


including the conservation of fish and wildlife. Public and institutional 
use of water will also be exempt from a charge. Water use charges will 
be applied to all licensed withdrawals for industrial, municipal 


excluding domestic public and institutional, irrigation, stockwatering, 


power generation, and other uses excluding public recreation. 


Factors Pertinent to Establishing a Rate Structure 

(a) Value of the resource to society. Considerations which 
affect the value to society, and hence could be influential in 
determining the charge to be levied, include: 

i) Net depletion through use 
ii) Deterioration in quality through use 
iii) High volume use in area of short supply 
iv) Desire to encourage regional economic development. 

These factors are more pertinent to the comparing of the relativity of 
rates rather than establishing absolute rates. It is considered that 
a water use charge scale is not the optimum medium for imposing 
society's wishes with respect to the use of the resource. Rather 
this derives from comprehensive planning and regulation. 

(b)> Walue of the resource to the user. This is reiated solely 
to the revenue generated through the use. It is a function of the net 
revenue from the sale of goods and quantity of water used. 

Numerous studies have been reported in which attempts have been 
made to estimate the value of water to specific industries or enter- 


prises based on an economic analysis. It would appear that the 
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techniques for corny ine out this type of analysis are by no means 
agreed upon. 

The net revenue generated by a water use is affected by the 
costs associated with withdrawing, treating, storing, distributing, 
and disposing of the water. These costs vary from industry to 
industry and from location to lecation. At the present time the 
scale of charges will not be related directly to the benefits derived. 

(c) Potential economic effects. It is reasonable to assume 
that most enterprises reflect an equilibrium between production costs, 
selling price of products, and profit to the producer. An increase 
in the cost of any resource would have a corresponding effect on 
production cost. This increase may: 

i) be absorbed by the producer 
ii) be passed to the consumer 
iii) result tn modifications to the enterprise; such as 
recycling or other means to reduce the amount of 
water used. 

Because of the wide variation in rate of water use between 
different uses and even between different users producing the same 
type of product, the potential economic effects would vary widely. 
tn addition the ability of an individual producer to set a price for 
his product varies with the type of product and the market. 

(d}. aRates charged elsewhere. A difference in rates between 
water resource agencies may be one factor which would affect the 
location of new development. In addition, the rates charged elsewhere 
provide a guideline for what has been found to be acceptable. 


(e) Revenue required. The revenue raised through application 


ee 


of water use charges is of course directly related to the rate structure 


adopted. 
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Basis for Defining a Rate Structure 
The qualitative and conflicting nature of many of the factors 
outlined above is apparent, and it is almost impossible to design 
a rate structure which would quantitively reconcile all factors. A 
ratesstructunpe winch did-attempt to incorporate all of these Tactors 
would be extremely complex, and correspondingly complex to administer. 
However, it is recognized that within a particular industry 
or user class, many of the factors which affect a feasible range for 
water user charges are reasonably constant. 
[t is concluded that the following is the most practical 
procedure for establishing a rate schedule: 
a) Define broad categories of uses to be subject to different 
rates. 
b) Define’ a rate schedule reflecting es many of the 
factors outlined as possible. 
c) Refine the schedule based on an analysis of its potential 
effect 
d) Provide the water user and society in general with an 
opportunity to comment on the proposal 


e) Finalize the rate structure. 


Proposed: Seale or here! vse (ine nde 
The proposed scale of charges has been established according 


to the procedures outlined above. It is presented in Table 7. This scale 


of widely applied charges would replace the charges presently levied. 
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TOTAL “ACRE —FEET OF WATERS DIVERTED 


IRRIGATED LAND 


PER ACRE OF 


TOTAL CHARGE FOR WATER DIVERTED 
IN DOLLARS PER IRRIGATED ACRE OF LAND 


Amount of Water Diverted 


into Irrigation District : 
per Irrigated Acre per Irrigated Acre 


Total Charge 


Upto and including | acre-foot No Charge 


Upto and including 2 acre-feet S| 


Upto and including 3 acre-feet 


Upto and including 4 acre-feet 


Upto and including 5 acre-feet 


SCALE OF CHARGES FOR WATER 
WITHDRAWN FOR IRRIGATION 


FIGURE 2 
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A number of the factors considered in establishing the rate scale are 


discussed below. 


Bae 


"Non-returnable'' water - A surcharge of $10 per acre-foot will 

be applied against uses of water which effectively prevent its 
subsequent use by others. For example oil field flooding, in 

which large volume of water are pumped into the ground to recover oi] 
is regarded as such a use. The charge in this case would therefore 
be a basic charge of $10 per acre-foot plus a surcharge of $10 per 
acre-foot, for a total charge of $20 per acre-foot for surface 
water pumped into the oil fields. 

Hydro power generation - The power produced at any given generating 
site is dependant on the flow and also the head of water. There is 
not therefore a generally applicable relationship between water 
used and power Rrodieed: Charges have therefore been based on the 
amount of power produced. The proposed charge of $3 per horse- 
power year would replace the existing "water rental! charges. 
Irrigation water use - Irrigation farming is very sensitive 

to the effect of the potential water use charges. Generally 

the prices for products are established by market conditions 

which extend outside of Alberta. It is likely that 

additional costs due to a water use charge would generally 


have to be absorbed by the irrigation farmers of Alberta. 


However, due to the many miles of main canals and laterals 
serving the Irrigation Districts, the distribution 
efficiency is not high. In addition there are situations 


where the full diverted flow from the river is not 
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subsequently utilized by the farmer and is returned through 


drainage channels. 


lt is desirable that the value attached to water as a 
resource should not significantly affect the economic 
viability of the irrigation enterprises, but should at 

the same time provide an incentive to improve efficiencies. 
It is suggested that this may be achieved by charging 

for irrigation water according to a sliding scale. 
Relatively low charges would apply to the amount of water 
reasonably estimated as being required. Much higher 


charges would be applied to diversions in excess of this. 


As indicated in Table 7 the first 12 inches of water 
diverted into the district per acre of irrigated land 
would be free of charge. Additional water would be 


charged according to the sliding scale. 
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MECHANISM FOR COLLECTING A WATER USE CHARGE 


The administration and collection of the charges must be 
as simple and practical as possible. A system of water use charges 
could be imposed using the existing water licencing procedure. 

For irrigation water use it would be desirable to be able 
to measure water used on a per farm basis. However ater et 1 
introduce a large number of individual users to be measured. The 
alternative is to measure the diversion to the irrigation districts 
and apply the charge to the district. This would have the following 
advantages. 

i) Charges would be against established and organized 
groups 
ii) Number of billings is minimized 
iii) As the districts would administer and recover the 
charges from the farmers, the governments administrative 
costs would be minimized. 

Passing the responsibility for recovering the charges to the 
districts does not eliminate establishing a basis for charging the 
individual farmer. It would seem reasonable to expect them to base 
a farmer's contribution to the district's water use charge on either 
his assessed, serviced or irrigated area.. This of course decreases the 
incentive for individual efficiency, however in the absence of a 
better alternative, this sacrifice would be made for practicability 
of administration. The onus would be on the district to attempt 


to improve overall efficiencies. 


= 


: : iv mies! 
= 7 ¥ a p —s ea 
_ 
_ . 7 
a : 
: = se te a , Ta 
OY Chit weet PGs Ease Bry> ise Gadatstil | aie 
i 7 
ao? eu Lay Patt D wy ™ Ge if i } rm 
UP ati) 4 eae) 11, we Oct 7.6786 i? 14 
ihe 4 1 ar | a 4 .; iY | ii 
ti a f j Fy rv y Telay i 
‘4 a} iw i J i 
’ ip } Les Q 
lv ;} OS ery i i : 
Seabee 1 yee , } 
ne | ¢ hs | 
y } i } uel | M { 
ns seen) a5 A i 
6 mj oy | 
5% f § pelt yay gn Ps be} omnes { 
wig tort ry, SURO © QOCes teal oS FIRieNs!o | a 
’ 
om fb myruh 0¢ 8 | FE QNtiros 9 iro a> diigip §) t p laa: 


Metin Yo Sean Py watay Veg! ADS 0G) Gd clic fry Ol ws ai = 9) 
mi 


7 > 
o> (ivegaaari Seon Avas Tne wtih, 4 a eo ad Tae? OF. . ea . ad 
+s >? 
‘ 7 on rn bigs. Sem yaw ae>ieh othe 
Pree ; ir pi at 


7 * ; . 

ria), = ; m ; es hows : 
i ; _ a 
4 i aa a 


27 


Each individual, firm, or municipality licensed to use water for 
purposes subject to a water use charge would be required to submit an annual 
Statement of water use, with an accompanying payment at the existing rate. 
Failure to submit an annual statement, or submission of incorrect data may 


Sresultvin-a fine or the revoking of ‘the licensee's water right or both. 


Specifically, each water use sector would be charged on the following 

basis: 

|. The operator of each municiple water supply system would 
submit an annual statement of total water usage, with 
documented account of types of water use (domestic = 
residential, Industrial, commercial, public, and other) 
plus payment for all water used which is subject toa 
charge. 

2. Each irrigation district would submit an annual statement 
showing the irrigated area and the total acre-feet of 
water diverted into the system plus payment for that 
quantity subject to a use charge. 

3. Each hydro-electric uttlity would submit a statement on 
annual horsepower produced, and payment for same. 

4, All other licensees, excluding public recreation and 
conservation, would submit annual statements on volumes 


of water withdrawn or stored, and payment for same. 


Ten percent of the revenues collected by municipalities, irrigation 
districts or other agent collecting the charges from the direct users would 
be remitted to them to cover administration costs associated with collecting 


the fees. 


ef Z i » af be 


aa t= CVU Ciieet) 4./ / Va Qs) Ae 
yd Chey ts , teeter - a 
aay ' a fas a hin Nice: sougioen (ff enti J 


ieboant 
_ 


mee’ 10 iias ont (x 


‘ami i aon saa 


eS Pi ” Hit 4 


7 
wt hy), va 


28 


POTENTIAL EFFECTS OF PROPOSED 


SCALE OF CHARGES 


Introduction 
The potential effects of the proposed scale of water use charges 
have been assessed from a number of aspects. These include: | 
i) tncreased production costs related to the value of 
typical Alberta products 

ii) Potential revenue to the province 

iii) Effect on the consumers in Alberta 

iv) “Effect on the producers in Alberta 
The major water using sectors which have been considered are the 
manufacturing and processing industries, mine and mineral recovery 
operations, hydro and thermal electricity generation, and irrigation. 
An attempt has been made to assess. the overall impact on the water 
user and consumer in Alberta. 

Although a specific scale of charges has been proposed, the 
graphs in this section have been prepared where ever possible to 
illustrate ihdvetpecte of a range of charges. This enables the 
implication of alternative rates to be assessed, both in terms of 
revenues to the province and effect on production costs. 

ae data used in the analysis pertaining to water use, 
quantity and value of production etc. were derived from several 
sources. Where information was not available it was estimated. 

Due to the variability of most of the factors considered, and the 
use of average figures, the results of the analysis should be taken 
as broad tndications only. There has been no allowance made for a 


possible decrease in water use resulting from imposition of a charge. 
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Summary charts and tables are included in this section. 
Further details of the procedures adopted: iin the analysis and 


sources of data are contained in Appendix C. 


Effect of Water Use Charges Related to the Manufacturing and 
Processing Industries 

a) General. Many of these industries are supplied from a 
municipal water works system. The remainder have developed a 
private supply system. The sector is quite diverse, and includes 
food processing, petroleum and chemical eraduct ion and manufacturing. 
The increased costs due to the imposition of a water use charge 
would be borne both by consumers in Alberta, and by consumers of 
products exported from the province. 

b) Additional manufacturing and processing costs related 
to product value. Table 8 shows the additional processing cost 
due to a water use charge of $10/acre-foot as a percentage of the 
selling price of various products. Although the range between 
individual products is quite large, the overall effect would be 
very small. ne increased production cost for food items should 
not generally exceed a tenth of one percent of the product selling 
price. Increased costs for other items range up to one percent 
or thesrecent product sellingrorice. 

Figure 3 illustrates the relative increases which could 
result in a number of particular industries. 

c) Potential revenue to the province from the manufacturing 
and processing industries. As indicated on Figure 4, the total 
potential revenue from a $10 per acre-foot water use charge would 
amount to approximately $2 million based on 1970 levels of water 


use. 
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Effect of Water Use Charges Related to Mine and Mineral Recovery 
Qperations 

a) General. The major water use considered in this sector is 
that in oil field flooding. While the production in terms of crude 
oil is not directly proportional to the amount of water used, average 
values have been used in the preparation of the accompanying graphs. 

This may be regarded aS a consumptive use as for all intents 
and purposes the bulk of the water used is not subsequently directly 
available to subsequent users. This use of water will be therefore 
subject to a surcharge of $10 per acre-foot additional to the basic 
charge of $10 per acre-foot. The total charge for water used in 
oil field flooding will be $20 per acre-foot. 

The amount of water used for this purpose is projected to 
almost double over the next 10 years. 

b) Additional production cost. The additional cost 
associated with oil field injection for a range of water use charges 
is shown in Fig. 5. The additional costs are based on average 
production and water use figures. 

Due to the considerable variation between different locations 
of the amount of water necessary to be injected into the oil field 
to yield the oil, the application of the charges may become an 
important factor as to the economic viability of marginally producing 
wells. 

c) Effect related to product value. A water use charge of 
$20 per acre-foot could represent an increase in cost of approximately 
0.6¢ per barrel or 0.3 percent of: the current product value. 

d) Potential revenue to the province. Potential revenue from 


a water use charge applied to water used for oil field flooding is 
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ADDITIONAL OIL RECOVERY COST (CENTS/BARREL OF CRUDE OIL) 


POTENTIAL PROVINCIAL REVENUE (MILLIONS OF 
DOLLARS) 
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shown on Figure 5, which is based on 1970 levels of use. A charge of 


$20 per acre-foot would raise approximately $1 million. 


Pifectuot Water Use Charges related.to Fower Generation 

a) General. The bulk of the water used in Alberta is used 
in the production of electrical power. A large volume of water is 
diverted through hydro-electric plants. A lesser but still significant 
volume of water is used for cooling and other purposes in thermal 
generating plants. The relationship between amount of water used 
and power produced for hydro-electric and thermal plants is presented 


in Table 9. 
TABLE 9 
WATER USE AND POWER GENERATED FOR 


HYDRO-ELECTRIC AND THERMAL PLANTS, 1970 


eR Te 1) aS ROS EC Soe ca 


Water used for Generating 


Power Generated 


Type of Power pth 
PSA GIG pupae oh fara! var Tata 
Plant 


Acre-Feet Power Generated 


i Hydro-electric 


| Thermal 


SER po ERR EASES pacer 


In ree to maintain the equilibrium between hydro-electric 
and thermal plants, it is desirable that a water use charge effect 
them in a similar fashion. In terms of increased generating costs 
a charge of $1 per hp/year applied to hydro-electric plants is 
approximately equivalent to a charge of $l/acre-foot applied to 
thermal plants. 

b) Additional generation costs - hydro-electric plants. 

The power produced at any given hydro generating site is a 
function of the flow of water diverted through the plant and the 


head available. There is not therefore a generally applicable 
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ADDITIONAL GENERATING COST (CENTS/ KILOWATT-HOUR) 
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relationship between water used and power produced. Water use 
charges for hydro-electric generation are normally related directly 
to output or capacity, with some adjustment for the proportion of 
power used for peaking purpose. Figure 6 has been prepared to 
indicate the additional production cost associated with a charge on 
this basis. A charge of $3 per horsepower year is equivalent to 

an additional cost of approximately 0.045¢/Killowatt hour. 

c) Additional generation cost - thermal generating plants. 
The additional cost of power generation relative to a range of water 
use charges for thermal plants is shown on Figure 7. A charge of 
$3 per acre-foot is estimated to increase production costs by 
approximately 0.045¢/Kwh. 

d) Effect related to consumer power rate. It is pertinent 
to note that the majority of power produced in Alberta is consumed 
in Alberta. It would be expected that increased cost dué to 
imposition of water use charges would be borne by the Alberta 


consumers and producers. The current price paid by. the domestic and 


industrial consumer in Alberta for electricity is in the range of 
1.50¢/Kwh. to 1.75¢/Kwh. 


The additional generating cost from the proposed charges would be 
equivalent to approx. 3 percent of the current consumer price for 
electricity. 

e) Potential revenue to the province. The potential 
revenue related to water use charges for hydro-electric and 
thermal power generation based on recent levels of production are 
shown on Figure 6 and 7 respectively. A charge of $3 per acre-foot 
for water used in thermal power plants and of $3 per horsepower 
year for hydro-electric generation would yield approximately $4 


million based on 1970 values of production. 
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Effect of Water Use Charges Related to Irrigation 

a) General. {tt is proposed that charges for water used for 
irrigation be calculated on the basis of the sliding scale shown in 
Figure 2. Charges would be applied to the Irrigation Districts and 
be based on the annual gross diversion into the district. The 
Pirst-acre-foot. of water pet irrigated acre oF the district would 
be provided without charge. Additional water diverted would be 
subject to charges based on the sliding scale. 

In order to assess the implications of a water use charge 
with respect to irrigation, the crop requirements for water and 
corresponding yield and returns per acre have been reviewed. 

Table 10 shows the estimated diversion into the irrigation 
district required for optimum irrigation of a number of crops. 
Average water requirements, and precipitation data for the irrigated 
areas of the province was used in preparing this Table. the 
diversion is assessed to be twice the volume necessary at the farm 
for irrigation, that is an overall efficiency of 50 percent has 
been assumed. 

b) Additional crop production costs due to a water use charge. 
Table 11 has been prepared to indicate the additional production 
cost per irrigated acre due to the proposed water use charge. This 
additional cost has been expressed as a percentage of recent product 
selling price to provide a basis for comparison. Generally ne 
additional cost represents approximately one percent of the selling 
price. However, for alfalfa, the increase approaches 7 percent due 


to the much higher water requirement for this crop. 
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TABLE 10. CROP WATER REQUIREMENTS IN SOUTHERN ALBERTA 


Total Water Moisture Deficit Required Diversion 


Requirement to be Applied by into Irrigation 
Crop (Inches per Year) Irrigation District Assuming 


Inches Acre-Ft. 50% Efficiency 
Per Year| Per Acre Acre-Ft. per Acre 


Wheat Tee 920 Oto 


Barley 12.5 6.4 0.53 
Sugar Beets 24.6 1Ga2e 2 ee 
Potatoes Lie0 10.6 0.88 
Peas (proc. } 19 6.4 0.54 
Beans 20.0 1320 eS Oe 
Corn (proc.) ee pe) Peele 
Alfalfa 4 ee a, 1.89 


Note: Water requirements and moisture deficits are averages for the 
Irrigation Districts. Moisture deficit is the difference between 
the crop water requirement and the useful precipitation during 
the growing season. 
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Based on reported 1969 and 197! areas of various crops, the potential 
additional costs from irrigation water use charges have been calculated for a 
number of Irrigation Districts, and shown in Table !2. For comparison purposes, 
the charges currently levied by the districts against the farmers for operation 
and maintenance of the district's facilities are also indicated in Table 12. 
lt is noted that the total cost per acre for each district would be reasonably 
uniform from year to year although the crop pattern changes significantly. 

The large proportion of alfalfa grown in the Mountain View, Leavitt, Aetna 
Districts is the reason for the high charge applied to these districts. 

c). Potential revenue to the province. Based on 1969 crop distribution 
and average water requirements the potential total revenue to the province from 
the Irrigation Districts is summarized in Table 13. Almost 82 percent of the 
total would be from alfalfa production. The average charge for all crops would 
be approximately $2.43 per acre. More detailed information relating to 
potential district costs is included in Appendix C. 

The cost based on the proposed sliding scale for ee ciae alfalfa are 
recognized to be high compared with other irrigated crops. It may be desirable 
in the case of alfalfa to provide a certain amount of water without charge in 
addition to the basic I2-inches. The implications of providing a total of 
36-inches of water without charge for alfalfa irrigation are discussed in 


Appendix D. 
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The direct effect is dependant, among other factors, on the portion 
of additional costs resulting from the charges which are passed on to the 
consumer in the form of higher prices. 

The effect of the water use charges on consumer prices of power, 
manufactured goods and other products will be regulated. Government policy 
will ensure that the water use charges are not used to justify consumer cost 


increases in excess of those actually resulting from the imposition of the charge 
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TABLE 12. 


& MAINTENANCE COSTS FOR A NUMBER OF 


Irrigation 
DIStr ret 


Eastern 
Taber 


Mountain View, 
Levitt & Aetna 


Note: 1. 


POTENTIAL WATER USE CHARGES COMPARED TO EXISTING OPERATION 


LRREGATLON DISTRICTS 


ASRS arn ora ESTES: RIC ENTS SE TET sore 


eee 


ome. 


Charge for Water 
Based on Crop 


Charge for 

Operation & 
Maintenance 

Assessed by District 
in 1972 

(S/acre) 


Distribution 


1971 


S/acre 


1.44 (1971) 


Charges for operation and maintenance of District Facilities 
are paid by the farmers to the District. 


This: ts nota 


charge by the Provincial Government. 


2. The proposed water use charge would be levied irrespective 
of operation and maintenance charges levied by the Districts. 
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TABLE 13. TOTAL POTENTIAL REVENUE FROM THE [ERRIGATION DISTRICTS BASED 
ON THE PROPOSED SCALE OF WATER USE CHARGES AND 1969 IRRIGATED AREAS 
AND CROP DISTRIBUTION 
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Crop Irrigated Cost of Water Potential 
Area in Per Acre of Revenue 
1969 Irrigated 
Land 
Acres ie 

Wheat 258,989 129,495 
Barley Bee 220 
Sugar Beets 31,970 74,170 
Potatoes Zi, 080 16 5020 
Peas & Veg. 23,443 15,000 
Corn (Processing) 5,536 

Alfalfa 193,432 
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As there is no charge against domestic water use the major 
additional costs accruing to the consumer would be for electricity 


and food. 


The effect on the producer related to the magnitude of the 
additional cost and the portion borne by himself compared to the 
portion which may be passed to the buyer of his products. This 
will vary with sector and likely from producer to producer within 
anSector. The additional production costs related to product value 
are summarized in Table 13(a) for the major categories of water users. 

In general terms, the potential effect on the industrial 
sector of charges in the order of -$10 per acre-foot is not estimated 
to be staniticant. 

The power industry is more sensitive to the effect of potential 
water use charges due to the large volume of water used and wide- 
spread effect of any changes in their rate structure. No information 
is available on the range of charges which may be absorbed directly 
by the industry. 

lrrigation farming is also very Seen to the effect of 
‘potential water use charges. Generally the Fe caer 6r products are 
established by market conditions which extend outside of Alberta. 

It Is likely that additional costs due to a water use charge would 


generally have to be absorbed by the irrigation farmers of Alberta. 


Total Potential Revenues 
Table 14 summarizes the total gross revenues which would re- 


sult from the proposed scale of charges and the 1970 level of 


water use for the major categories. 
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TABLE 13(a) - SUMMARY OF POTENTIAL INCREASED PRODUCTION 


COSTS DUE TO-THE “PROPOSED WATER USE CHARGES 


Major Category Additional Production Cost 
of Water User as a Percentage of 
Product Selling Price 


Generally less than 1%. Majority 
of Food ltems tess. than 0.12: 


*General Industrial and 
Commercial 


Electricity Generation Approximately 3% 


Irrigation Generally less than 1% 


«Information for specific industries is presented in Table 8. 
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TABLE 14 - ESTIMATED TOTAL REVENUE FROM 


THES PROPOSED SCALE OF WATER USE CHARGES 


BASED ON 1970 LEVEL OF WATER USE 


NEE NN ORR EE TE 9 ERSTE EEE PS LEY oe BORED EE OE EE pamance 


Major Proposed Revenue 
Category of Water Use (S$ Million) 
Use Charge 
*General tndustrial and S}0/acre-1t-. 


Commercial 
Thermal Electric Plants $3/acre-ft. 
$3/hp Year 


Hydro-Electric Plants 


According to 
Sliding Scale 


Irrigation 


* Includes $1 million from oil field 
flooding, charged $20/acre-foot. 


«x The proposed charge of $3/hp year would replace 
the existing charge of approximately $1/hp year. 
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The potential gross revenue per year based on potential 
water requirements to 1990 is presented tn Table 15 and shown on 
Figure-8. This incorporates a number of very broad assumptions 
which have been discussed earlier. It is at best a broad indication 


of potential only. 


TABLE 15. POTENTIAL REVENUE BASED. ON PROJECTIONS 


OF WATER REQUIREMENTS TO 1990 


Category Potential Revenue 


(Millions) 


General [ndustrial k3.6 
Electricity Generation 1920 
Irrigation 250 


*Reflects projected decreased oilfield flooding in period 1980-1990 
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CONCLUSIONS 


A general charge for the use of water as a resource, separate from 
any charges associated with specific development costs, has the 
potential to reflect to society in general the value of its resource. 


A charge for water as a natural resource is imposed in a number of 
Canadian provinces and American states. 


The bulk of revenue raised in Canada from water use charges is 
from charges applied to the hydroelectric power generation 
industry. 


Approximately 80 percent of the water presently used in Alberta is 
for the generation of hydroelectric power. Approximately | million 
acre-feet of water is withdrawn for irrigation and 1/4 million 
acre-feet is used by industry. Excluding the power generating 
sector 98 percent of water used in industry is used by 25 percent 
of the users. 


A rate structure for water use charges should be equitable, 
acceptable,and practical. 


The power generating industry and irrigation enterprises would 
be particularly sensitive to the scale of water use charges 
adopted. 


The proposed rate structure would result in increased production 
cost for general industrial users of less than | percent of 
current product value. An additional cost in the order of 

3 percent would be imposed on the power generating industry. 
Additional irrigation costs would be generally in the order of 

| percent.of current product value. 


Application of the proposed charges to the 1970 level] of water 
use would generate revenue of approximately $8 million. 
Approximately 50% of this would be levied against the power 
generating industry. 
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RECOMMENDATIONS 


Water use charges should be applied against licenced water 
withdrawals. 


Water use for domestic purposes should be exempted from charges. 


Water use for public and general recreational purposes should 
be exempted from charges. 


Provision should be made for a periodic review, by the 
provincial government, of all aspects related to the Water 

Use Charges. In particular, it is recommended that review 

of the Scale of Charges be carried out at five year intervals. 
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APPENDIX A 


EXISTING WATER USE CHARGES 


The discussion and tables presented in the chapter on EXISTING WATER USE 
CHARGES are based in large part on the response to a questionnaire 
distributed to a number of major water resource agencies. User charges 
are determined in a variety of ways by these agencies, and an effort 

has been made to standardize the information as presented herein. The 
diversity of information necessitates some descriptive interpretation 
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Table 16 


CURRENT PROVINCIAL WATER USE CHARGES IN CANADA 


Type of Charge teem Province 


SS eel 


For Use of Water as a Alberta 


Natural Resource 


Hydro-electric 
Power Ceneration 
(Recurring Charge) 


British Colunbdia 


HKanitoba 
Newfoundland 


Kova Scotia 


Ontarlo 


Quebec 


Saskatchewan 


North West 
Territories 


Yukon 


New Brunswick) 
Prince Edward) 
Island ) 


2.° Diversion or Storage | Alberta 
(Recurring Charge) 


British Columbia 


Newfoundland 


Description of Charge Rate 


$/hp-year output 
Y 


Sliding Scale cost based on annual load factors from 
1002 to 402 ond under 


Yess than or equal to the sum of 0.30 hp of installed 
or estimated capacity plus 0.52 hp-year output (reduced 
by upto 602 for small power developments). 


Individually determined charges for storage used for 
out of province generation, l.e. Columbia River Treaty 


annual revenuc $3.4 million 

greater value of $0.50/hp. installed capacity 
$0.75/hp. of undeveloped capacity 

first 5 years, based on installed capacity 
thereafter, based on Installed capacity 


Ontarlo Hydro: X = ratto of Consumer Price Index 
(CPI) of current year/1957 CPI 


private companies: Y = ratio of CPI of current year/1962 
CEE 


Hydro Quebec 
private companies 
+ additional power from storage reservoirs 


+ Progress of Education Tax (sites of Tess than 10,000 
hp. excluded) 


annual rental 
In non-operating plants (based on Installed capacity) 


sliding scale, based on load factor 1.00 to 1.30 


sliding scale, based on load factor 0.75 to 1.30 


‘ 


Ril 


No Charge 


Rate 
$/Acre-foot 


Water Resources Act provides for charges 
Domestic: first 1.34 acre-ft. 
- additlonal use 
wash water: canners, fish reduction plants 
bottled mineral water: first 0.67 acre-ft. 
- additlonal use 
mineral water baths 
storage 
Irrigation 
Industrial 


annual revenue $0.6 million 


Industrlal or mining In licenced area 


continued 
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Rate 
$/Acre-foot 


Type of Charge Yten Province Description of Charge 
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Nova Scotla > charges to sawnlltls, hatcherles, Endustrles Arbitrary 


0.01 

0.033 

15.00 
5.00 


Quebec - Kuntctpalltties: helding ponds for logs or water supply 


other organizations 


- Industrial users drawing more than 1S acre-ft./year 
pay as follows 


Saskatchewan 


- $. Saskatchewan and Qu‘Appelle-systems 
- theroalt plant cooling water 


- water with total dissolved solids over 3000 ppm 1.00 


> water from Blairmore formation and lower Nil 


> water from other sources 3.00 
New Brunswick) 
Ontario ) 
Prince Edward) 
Island 


) NI 
Yukon ) 

) 

) 


- No Charge 
North West 
Territories 
3. Issuance Fee Alberta 0.10 to 0.0) 
(Noa-Recurring 
Charge) 


- Sliding Scale from 10 to 20,000 acre-ft. 
- additional 0.005 


Britlsh Colunbia - usually 1/2 to twice the annual fee 


0.10 to 0.0} 
0.10 to 0.01 


- Surface Water: sliding scale from 10 to 10,000 acre-ft. 
- expected new scate from 100 to 20,000 acre-ft. (Min. $10.00) 
- additional by Order-in-Council 


Saskatchewan 


- Groundwater: flat rate scale from $10 to $100 0.10 to 0.01 
for upto 10,000 acre-ft. 


- edditional by Order-in-Council 


Hani toba ) 
New Brunswick) 
Newfoundland ) 
Labrador ) 
Nova Scotia 
Ontario 

Korth West 


) 
) wil 
) 

Baa at 
) 
) 
) 


- No Charge 


Yukon 

Prince Edward 
Island 

Quebec 


- Irrigation: charges related to acreage, not volume used or 
diverted 

- average charge 1950 - 1967 

- range of rates 1965 - 1966 


Assoctated with Supply [4. .Water Furnished by Alberta 
or Development licensee 


(Recurring Charge) V2: 


0.05 to 4.10 


Municipalities: rates generally decrease with increasing 


. population-range 100 to 270 
~- Domestic: Edmonton and Calgary 1966 - 1967 200 
- computed on gross pumpage, domestic costs can be expected to 
be higher 
- Industrial: Edmonton and Calaary 1966 - 1967 60 
- users of over 5600 gallons/nanth 
British Columbla |- Residential: metered Vancouver range 80 to 100 
- unmetered range 34 to Sh 
- Industrial: Vancouver range 56 to 100 
- Irrigatlon: Okanagan Districts, range at average depth of 7 to 4 
2.5 feet/year 
- 752. are pressurized 
- Domesthe: Irrigation districts cange $69 to $170 year, average 
$72/ycar 
Saskatchewan - Irrigation: $4.80/acre Initlhal non-recurring charge 0 
- Industrial: Potash - present charge 166 
projected 1955 charge &) 


- Huntctpal: Tawn of Lentingan range, not Including distribut ton 
charge 100 - 119 


35 


- Reglna, Moosejaw, not Including distributlon charge 
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Type of Charge Province Description of Charge Rata 


$/acre-foot 


= oe ~ eaieanneeebianieiiemenisemmataemeenee 


Other Provinces - Industrial 50 to 100 


) 
) 
> Domestle =) Approximate Averages 100 
) 
) 


- lrrigatton 10 


The sources of information for Items 1, 2, and 3 are: 


"A Survey of Governmental Charges for the Use of Water as a Resource’, September, 1969. 
Canadian Council of Resource Ministers. 


CCO/LOG, Canadian Pollution Legisletion, Chinook Chemicals Corporation, Toronto. 
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CURRENT WATER USE CHARGES IN THE UNITED STATES 


Recreation 


Domestic 


Industrial 


Hydro Power {irrigation 


So ier te hO. Sen 7O/a Cotte 
according to available 
stream flow. 


no 
information 


SZ /OfaGe titan in 
excess of .36 
ac. ft./day 


Sla/acetitv, tots 
every ac.ft. in 
excess of .37 
ac. ft./day 


New Jersey no Information 


No information on license fees. 


$.25/inch Nunicipal water charge is 


New York Flat rate no information no charge 
rental charges diameter under the authority of each 
exist for siphon per County. It is questionable 
hydro. Rental month whether this charge is a 
rate ranges water use charge or a water 
from $32,560/ supply recovery cost 
annum to 
$1,100,006/ 
annum 
New York also has water license charges. 
Pennsylvania no charge no charge 3 of 1% of the gross profit no charge no charge 
that results from sale of 
water by the supplier if 
reservoir is on State land. 
Alabama no charge no charge no charge S29 So hacm tite no charge 


Under state legislation the Water Resources Board has authority to purchase and sel] 
water. From the information available there is no indication that this has ever been done. 


Rhode Island 


No water use charges in these states however they do have nominal license fee charges 
for most uses of water. } 


Oregon, lowa, Washington, 
Oklahoma, Nevada 


No water use charge in this state however under the California State Water Project. 31 
public agencies wiil enter into contracts with the state to provide water service for many 
uses including municipal, agricultural and industrial. Jhese agencies wili pay two charges: 
one a unit charge for the water development service and the other a charge for their share 
of project capital and annual operating and maintenance expense. Cost associated with uses 
such as recreation, fish, wildlife and flood control are paid by the State ana Federal 
Government, 


California 


From the information available these states do not levy any water use charge or water license 
charge. 


W. Virginia, Utah, N. 
Dakota, New Hampshire, 
Connecticut, Montana, Illinois, 
Virginia, Florida, 
Massachussetts, Hawaii, New 
Mexico, Ohio, Delaware, 
Puerto Rico, Kansas, Wyoming 
and Tennessee, Maine, 
Arizona 


Notes: |. Information obtained from 3) States 


2. Charges listed dre "royalty" charges and are not designed to recover development costs. 
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APPENDIX B 


WATER USE IN ALBERTA 


In 1967, an Industrial Water Use Questionnaire was distributed 
to companies in Alberta. From these questionnaires, an attempt was 
made to determine the water requirements for major industrial 
products in Alberta. These are presented in Table 19. For products 
where more than one company reported, a range of water use is shown. 

In 1967, of the 13,430,000 acre-feet of water used, 13,282,000 
acre-feet or 99% was through private systems. The division between 
municipal and private systems is presented in Table 20, 

In 1967 almost all of the water used was from surface sources. 
An estimated 13,393,000 acre-feet or 99.8% of all water used was 
from surface sources with only 38,000 acre-feet of groundwater used. 

Estimates of 1970 levels of water use together with projections 
for 1975 and Be imares of the potential requirements for 1990 are 
presented in Table 5 in the text of this report. 

Much of the information presented in this table was taken 
from reference. 6 , However, in certain cases it was necessary 
to make a number of assumptions in order to extend the projection 
to 1990. The assumption included: 

i) Introduction of water use charges will not have a 
significant effect on the total volume of water re- 
quirements as projected in reference 6, 

ii) The rate of increase of general industrial water 
requirements will continue during the period 1975- 


1990 at the rate projected for 1970-1975. 
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iii) Total Power requirements wi]} increase approximately 


12 percent per Wear. Approximately 10 percent of the 


increase will be supplied by thermal generating plants. 


iv) The majority of the irrigable areas jn the Irrigation 


Distriarwn a have been serviced by 1990, 
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TABLE Is 
TYPICAL WATER REQUIREMENTS FOR acer AND PROCESSING 
IN ALBERTA 
ee ee | WATER REQUIREMENT FOR PROCESSING 
a eee ee 
Milk = aera: | eavanes an 
=eSkim mid gal/1Ib. 
powder 
Cheese ‘ dae 
Butter gal/lb. 
Vegetables a gal/lb. = 
Meat | spelt SO S25 os 
Beer gal/gal. [Be a I 2Ga2 350 
Soft Drinks iar gal/gal. PR Asy aah eae 
Natural ie gal/MCF .0037-.50 
Sulphur “e: gal/ton 
Qil (Production) gal/barrel 
Fertilizer | gal/ton 
Kraft Paper gal/ton 
Petroleum Bide. | gal/barrel 
Paver , gal/ton 
Broce aaa gal/ton 


Explosives gal/lb. 
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TABLE 20 
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PROPORTION OF WATER SUPPLIED THROUGH MUNICIPAL 


reer eee 


Major Category of Use 


ee ace ae em ere ETN 


Domestic Municipal, Rural 


ana Stock 
Institutional and 
Public 
General tndustrial Dairies 
and Commercial 
Beverages 


Meat Packing 
Oil Field Flooding 


Natural Gas 
Processing 


Petroleum Products 


Chemical and Chemical 
Prod. 


Other 


Total of General 


TWhiermal Electric Thermal 


Praits 


Hydro-Electric 
Plants 


Hydro 


Irrigation 


TOTAL 


Note: * Average of the past several years. 


Industrial and Commercial] 


AND sR IVATE +SUPRLY «SYS EMS 


Water Used (Acre-Feet) 


Municipal 


92,500 


20,000 


70 


269 


920 


14 631 


24,820 


pee See OS eS oe 


Private Total 
62 ,600 155 y100 
ie 

1,044 3,262 

262 Rr Aare 
ROSS] 225159 
13,638 13,708 
33,089 Meee 
71,819 Vee 
28 ,946 AOR 


pa eee 


172,016 


#3 MEIAH 6 
99% 


ae ee ee! es 


13,430,110 
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TABLE 21 


VOLUME OF WATER FROM SURFACE AND GROUNDWATER SOURCES (1967) 


Major Category of Use 


Surface Ground- % Surface 
water 


Domestic Municipal, Rural 
and Stock 


Ce ee 


| Source of Water (Acre-Feet) 


institutional and 
and Public 


General Industrial Dairies 
and Commercial 
Beverages 


Meat Packing 155500 


Qi! Field Flooding 15,800 brosg 


Natural Gas 1,408 


Processing 


12,300 


Petroleum Products 


Soh SNe 


Chemical and Chemical 


Prod, 
Other 

Total of General Industrial and Commercial 188,271 
Thermal Electric Thermal 747,694 

Plants 
Hydro-Electric Hydro 

Plants 
Irrigation Hel 2460 0 


nner ramen ctrncinevresot : Seem 


TOTAL | 39392745 | 37 5065 
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APPENDIX C 


TOTAL WATER USE CHARGES FOR SELECTED IRRIGATTON DISTRICTS 


Tables 22, 23, and 24 include the total charge for water use which woula 
have been assessed against a number of Irrigation Districts for Eae Crop 
distribution in recent years, calculated water requirements and the 


proposed scale of charges. 
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TABLE 22. TOTAL WATER USE CHARGE FOR EASTERN IRRIGATION DISTRICT BASED 
ON CROP DISTRIBUTION AND PROPOSED SCALE OF CHARGES 


RINE ES SANTI NTT ST FEES OTR RY CNET 


a seiecumietemene tae Ce ee 


Crop Cost Per }| 1969 Dirstrice fig /t Di Sinice 


Acre for lrrigationjWater Use | Irrigation|Water 
Water Area Charge Areas Use Charge 
S/acre (acres) S (acres) 


SOB ERR NR A EINES > seen earns 


Alfalfa | Die. 90., 811 50d 6 5OLZ25 277,242 


Barley | 207 ue 22 2G? 3 
Giaat : 42 038 15,571 73785 


Sugar Beets 


Peas & Veg. 


Potatoes 0.76 9, 469 7,196 3,802 
Corn — 1<00 | 623 | 623 

Oats 032 | ~~ aa 

Grass (Seed) pees a 


BAG ce 5.52 Lecie| 153,854 
Flax 3 0.50 3 3,938 
23 


Rye 0.06 478 


Silage 


Vegetable 


TOTAL | 198,248 | 
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TABLE 23. TOTAL WATER CHARGE FOR TABER LRRIGATLON DISTRICT BASED ON 
CROP DISTRIBUTLON AND. PROPOSED SCALE OF CHARGES 


Cost Per | 1969 District 1971 District 
Acre Bria. Water Lyric. Water Use 
for Water | Area Use Charge! Areas Charge 
S/acre (acres) S (acres) S 
Alralfa 5.52 11,745 64,832 hh ,160 
Wheat C250 195915 9,957 6 ,000 3,000 
SEA PEE 2532 9,028 20,945 14,000 32,480 


Peas. & Veq. 


Potatoes 


6,000 1,920 


2,000 120 


Corn (Sweet) 


Pasture 


TOTAL 4S ,980 101,343 60 ,000 139,720 
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TABLE 24. TOTAL WATER CHARGE FOR MOUNTAIN VLEW, LEVITT & AETNA 
IRRIGATLON DISTRICTS BASED ON CROP DISTRIBUTION & PROPOSED SCALE 
| OF CHARGES 


11969 


Cost Per Dis Crnet 1970 District 
Acre hinria. Water Lrikgse Water 
for Water } Area Use Charge}Areas Use Charge 
S/acre (acres) $ (acres) 
Altalta 5.52 Bisa SSS) 10,188 56,238 
Wheat 0.50 1,391 4 019 2,010 
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APPENDIX D 


ALTERNATIVE SCALE OF CHARGES FOR IRRIGATION 


Table If in the text of the report indicates the additional 
cost due to the proposed scale of water use charges for a number of 
crops. While generally the increased costs represent less than one 
percent of the value of the crop, in the case of alfalfa the increase 
is in the order of 7 percent. This is due to the fact that irrigated 
ete has a high water requirement and the proposed scale of charges 
increases rapidly for water diversion of more than 3 acre-ft./acre. 

From Table 13 in the text it is noted that while alfalfa 
acreage represented approximately 36 percent of the total irrigated 
acreage in 1969, the revenue from water use charges from this crop 
would have represented 80% of the total from irrigation. 

The scale of charges was designed to impose very low charges 
for normal estimated crop requirements but to penalize the extremely 
inefficient user. The additional burden placed on the alfalfa 
growers would therefore appear inequitable. One alternative solution 
to the problem would be to increase the free water from the basic 
12 inches per irrigated acre to 24 inches or 36 inches per irrigated acre 
for alfalfa growers. The effect on production cost is illustrated 
in Table 25. 


TABLE 25 - Increased Production Cost of Alfalfa 
Compared to alternative Water Use Charge Scales 


(NR ee COR LE Rn en ES [ee et ee 


LOR A ee RO ARLE ENE OO SRE NN I 


Water Required to be Value of Additional Cost per Acre 


Diverted into Alfalfa for Water Use Charge 
[Irrigation District S/acre 120 Qk 36"! 
(acre~ft./acre) __Free Water | Free Water| Free Water 
S et % oof aeons 


Value Value Value 
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However, adoption of such scale of charges would significantly reduce 
the total revenues to the province from a water use charge applied 
to irrigation. Based on 1969 acreages of crops the potential revenues 
from irrigation assuming the scale of charges proposed in this report 
are compared in Table 26 with that which would result from allowing 


further free water to alfalfa growers. 


TABLE 26 - POTENTIAL REVENUE FROM IRRIGATION FOR 
ALTERNATIVE WATER USE CHARGE SCALES 


Potential Revenue - 1969 Areas | 


Charges A Charges B 


Alfalfa Tey, 0.49 


0,24 0.24 


Total for Other 
Irrigated Crops 


emer Ssrcthiabetstncapeaateeiassetadeieattonareecdoueteheatae eaitieasesemseat tae oatbedaadants Siedeidiarnsel eaeidiecementaeandtaaenemesonniaiunetnaeinermemdeemedmemeseesenen 


Total $1 
Charge A - ]2'' free water 
Charge B= 24" free water tovalfal fa growers 


Charge C - 36'' free water to alfalfa growers 
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